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1. Introduction 
India has a dubious distinction of having largest number of persons with diabetes in the 
world. Type 2  diabetes has become the most common metabolic disorder. Its prevalence is 
growing more rapidly among people in the developing world, primarily due to marked 
demographic and socioeconomic changes in these regions. India currently leads the world 
with an estimated 41 million people with diabetes; this figure is predicted to increase to 66 
million by 2025. The diabetes epidemic is more pronounced in urban areas in India, where 
prevalence rates of diabetes are roughly double than those in rural areas. Diabetic foot is one 
of the most devastating chronic complications of diabetes and is the leading cause of lower 
limb  amputation. 
Although population based data are not available, rough estimates indicate that in India 
approximately 45,000 legs are amputated every year, and the numbers are increasing each 
year. Almost 75 % of these amputations are carried out in neuropathic feet with secondary 
infection, which are potentially preventable. Certain factors like bare – foot walking, 
illiteracy, low socioeconomic status, late presentation by patients, ignorance about diabetic 
foot care among  primary care physicians and  belief in alternative systems of medicine  
contribute to this high prevalence. Lack  of trained professionals in diabetes foot care in 
India and the profession of podiatry being non – existent compound the problem further. 
The novel project “Step – by – Step Improving Diabetes Foot care in the developing world” 
was initiated in India. The goal was to train healthcare professionals in basic foot care, 
improve their educational skills, and provide them hand on experience in treatment of 
trivial   foot   lesions. The aim was to encourage them to set up minimum model diabetic 
foot clinics where they would be able to prevent trivial foot lesions becoming catastrophe. 
This carefully designed and executed project to improve diabetic foot care in the developing 
world turned out to be a major success. The strength of the Step by Step project was that it 
consisted of basic and an advanced course to be attended by the same delegates. In all, 100 
teams of doctors & nurses were selected for training in diabetes foot care. The participants 
selected were specifically from smaller cities and towns, and had no previous training in 
diabetes foot care. They were offered a 2 day Basic Course in 2004 followed by a 2 day 
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Advanced Course in 2005. The courses were held in the 4 metros of India (New Delhi, 
Mumbai, Chennai, Kolkata), with 25 teams participating in each metro. Each team was given 
educational material, books on diabetic foot, video and CDs (patient education and 
education for healthcare professionals) and special diagnostic and therapeutic instruments 
kits. A national and international faculty of experienced educators in the field was 
responsible for teaching and chaired the practical sessions.  
2. Diabetic foot Indian scenario 
Type 2 diabetes has become the most common metabolic disorder. Its prevalence is growing 
more rapidly among people in the developing world, primarily due to marked demographic 
and socioeconomic changes in these regions. India currently leads the world with an 
estimated 41 million people with diabetes; this figure is predicted to increase to 66 million 
by 2025. The diabetes epidemic is more pronounced in urban areas in India, where 
prevalence rates of diabetes are roughly double than those in rural areas.  (Mohan et al., 
2007). 
Diabetic foot is one of the most devastating chronic complications of diabetes and is the 
leading cause of lower limb amputation. (Boulton et.al., 2005).  It is often an inching, 
painless surprise that holds in its dark portals a soon rising flood of complications. It is a 
quiet dread of disability, long stretches of hospitalization, mounting impossible expenses 
with the ever dangling end result of an amputated limb. The phantom limb plays its own 
cruel joke on the already demoralized psyche. The diabetic foot, no wonder is one of the 
most feared complications of diabetes.  
From the 41 million population of diabetic persons in India, 90% do not even see a specialist 
in their life time. Majority are treated either by primary care physicians or by practitioners of 
alternative medicine while some buy and follow treatment exclusively on the basis of 
advertisements published in lay press which assure guaranteed success in cure for diabetes. 
(Pendsey,  2010). 
As the number of diabetics worldwide increase, there will be more diabetic foot problems. 
The escalating number of foot problems is due not only to the increasing diabetic population 
but to the fact that they are now living long enough to develop foot complications. Many 
healthcare professionals involved in managing persons with diabetes show little interest in 
diabetic foot problems, furthermore the diabetic foot is frequently regarded with 
hopelessness as if progression down the road to major amputation is inevitable once 
ulceration has developed.  (Pendsey, 2010). 
Although population based data are not available, rough estimates indicate that in India 
approximately 45,000 legs are amputated every year, and the numbers are increasing each 
year. Almost 75 % of these amputations are carried out in neuropathic feet with secondary 
infection, which are potentially preventable. In India clinical profile of diabetic foot differs 
because of several factors such as practice of walking barefoot, wearing inappropriate 
footwear like Hawaiian slippers, illiteracy, low socioeconomic status, late presentation by 
patients, faith in alternative system of medicine and lack of awareness among primary care 
physicians about diabetic foot and its consequences. (Pendsey, 2010). 
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Lack of trained professionals in diabetes foot care in India and the profession of podiatry 
being non – existent compound the problem further. (Pendsey ,2007). 
In India neuropathic lesions are dominant and account for 80% of foot ulcers and the 
remaining 20% being neuroischaemic. Among the causative factors, extrinsic factors like 
injuries due to sharp objects ,inappropriate footwear and thermal injuries account for 70% of 
neuropathic foot ulcerations. Intrinsic factors which are indicators of long standing 
polyneuropathy such as foot deformities, limited joint mobility, bony prominences and 
neuroarthropathy  account for remaining30% of neuropathic foot ulcerations. 
Peripheral vascular disease (PVD) has been reported to be low among Asians (Pendsey 
1998) ranging between 3 – 6% as against 25 – 45% in Western world. (Marinelli et al.,1979; 
Migdalis et al., 1992; Walters et al., 1992). The prevalence of PVD increases with advancing 
age and is 3.2% below 50 years of age and rises to 55% in those above 80 years of age. 
Similarly it also increases with increased duration of diabetes, 15% at 10 years and 45% after 
40 years (Janka,et al., 1980). In India the number of diabetic patients above the age of 80 
years or with the duration of diabetes of more than 30 years is extremely low, thus 
explaining the low prevalence of PVD in Indian diabetics. (Pendsey 1998).  
 
Fig. 1. Severely infected foot 
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Severely infected foot is the hallmark of Indian diabetic foot. It is not uncommon to see a 
patient with foul smelling, oedematous and severely infected foot with moribund general 
condition. Such patients have life threatening infection and therefore invariably require 
primary limb amputation. (Pendsey 2010). 
 
(a)                                                      (b) 
Fig. 2. (a). Infected heel with necrosis of the soft tissue (b). Radiograph showing 
osteomyelitis of calcaneum, soft tissue swelling with gas shadow in the area of forefoot. 
Certain  atypical  presentations  are  seen  because  of  socio  economic and cultural factors 
prevalent in India. Patients with neuropathy and consequent loss of protective sensations, 
who sleep on the floor are invariably bitten by house rats who nibble toes creating deep foot 
ulcerations. Patients notice the ulcers on waking up to find blood stained bed linen, in the 
morning.Patients notice the ulcers on waking up to find blood stained bed linen, in the 
morning. 
 
Fig. 3. Showing ulcers on second and fifth toes due to rat bite 
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Patients with neuropathy who visit religious places (temples) during summer months when 
the day temperature ranges between 43 and 47 degrees Celsius, develop severe thermal 
injuries . They are compelled to walk barefoot as religion does not permit wearing shoes.  
Indians are known for sitting cross legged for long hours at work and during worship. 
Repeated and prolonged pressure over lateral malleolar areas lead to formation of bursae. 
Such bursae over lateral malleoli are dark and hypertrophied but are usually harmless in 
non neuropathic individuals. In diabetics with neuropathy, these bursae get ulcerated and 
often secondarily infected, creating a surgical emergency. Indian women wear metal (silver 
being commonest) toe rings in one or more toes of both feet, which is part of tradition. In 
neuropathic feet with deformities of toes, these toe rings often cause strangulation in 
presence of swelling of the feet.  In tropical climate due to excessive sweating, fungal 
infection quickly sets-in, in web spaces. In diabetics with neuropathy these macerated 
ulceration often gets secondarily infected and find their way, quickly, to deep plantar 
compartments creating a limb threatening situation. (Pendsey 2010). 
 
Fig. 4. Showing thermal injury on the plantar area of right foot. 
3. Step by step diabetic foot care project in India 
In view of the magnitude of the problem of diabetic foot, it was felt that there was an urgent 
need for training of doctors and nurses in diabetic foot care, in the Indian sub continent. 
Trivial foot lesions precede 85 % of leg amputations. Training of doctors and nurses will 
help them to take care of such trivial lesions and prevent the majority of leg amputations 
and simultaneously offer preventive foot care and advice about proper footwear.  
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The Step – by – Step project was hence conceived with a common objective of improving 
diabetes foot care in the developing world. (Bakker,et al.,2006; Pendsey, 2007a, 2010b). The 
Project Committee consisted of SharadPendsey, India (Chairman), Karel Bakker, The 
Netherlands, Althea Foster, United Kingdom, Zulfiqarali G. Abbas, Tanzania, Vijay 
Vishwanathan, India.  It had academic support from International Diabetes Federation (IDF) 
, Diabetic Foot Society of India (DFSI), Muhimbili University college of health sciences 
(MUHS) and International working group on Diabetic Foot (IWGDF) . The project received 
financial grant from World Diabetes Foundation (WDF).  
3.1 Goals 
To create more awareness of diabetic foot problems  
To provide sustainable training of health care professionals in the management of diabetic 
foot 
To facilitate the cascading of information from health care professionals who have 
undergone training to other health care professionals and thus export expertise 
To reduce the risk of lower limb complications in people with diabetes 
To empower people with diabetes to care for their feet better, detect problems earlier and 
seek timely help when problems arise. 
3.2 Methods 
Special foot care education materials, both visual and audio-visual, were designed 
specifically for people with diabetes in developing countries.Foot care education materials, 
visual and audio-visual, were also designed for healthcare professionals working with 
people with diabetes in developing countries. Kits of diagnostic instruments (10gm 
monofilament, tuning fork, etc) were distributed to participants. 
Therapeutic instruments’ kits (Bard Parker handle with surgical blades, nail clipper, nail 
files, artery and tooth forceps, scoop, probe, and scissors) were also distributed to the 
participants. 
3.3 Project at a glance  
In all, 100 teams of doctors & nurses – India (94), Bangladesh (3), Sri Lanka (2), Nepal (1) 
were selected for training in diabetes foot care. The participants selected were specifically 
from smaller cities and towns, and had no previous training in diabetes foot care. They were 
offered a 2 day Basic Course in 2004 followed by a 2 day Advanced Course in 2005. The 
courses were held in the 4 metros of India (New Delhi, Mumbai, Chennai, Kolkata), with 25 
teams participating in each metro. Each team was given educational material, books on 
diabetic foot, video and CDs (patient education and education for healthcare professionals) 
and special diagnostic and therapeutic instruments kits (Pendsey 2007).  
A national and international faculty of experienced educators in the field was responsible 
for teaching and chaired the practical sessions.  
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3.4 Basic course 
In this 2 – day practical training programme, according to a step – by – step approach, 
participants were taught to take a history, perform physical examination, screen for 
neuropathy and ischaemia, and classify and stage the foot. Having identified feet at risk, 
they  were taught to organize appropriate foot care education and take timely action in cases 
of ulceration or advanced foot problems. Referral pathways were discussed and adapted to 
local circumstances. The training sessions for the basic course were designed to be 
interactive and informal with practical workshops. The formal lecturing was kept to a 
minimum. Participants were expected to educate their patients and cascade their acquired 
knowledge and skills to colleagues in their regions in order to create a spin – off effect and 
perpetuate and sustain achievements of the project.  
To practice the techniques for debridement and cutting undermined edges of ulcers, the 
participants were provided with sweet limes as ‘guinea pigs’ to imitate diabetic feet. The 
delegates were taught some quite elaborate procedures with the help of these sweet limes – 
trimming calluses, probing ulcers and cutting out undermined edges using a forceps. 
All participants had been requested not to cut their nails for one month prior to the training, 
so that they could practice nail cutting on each other using nail clipper provided by the 
project. This particular session worked as a great icebreaker and helped develop a friendly 
and collaborative atmosphere (Bakker et al., 2006). 
Patients with diabetic foot problems were presented and the faculty discussed them and 
demonstrated the practical skills of callus removal and nail trimming. Appropriate 
educational material designed for doctors, nurses and in particular for people with diabetes 
in developing countries, was discussed. In view of the many different languages and 
dialects that exist in the Indian subcontinent and considering the levels of literacy, a special 
emphasis on easy to understand audiovisual materials and pictures were given.  
In the last session, delegates were divided up into smaller discussion groups and 
brainstormed ideas and plans for implementing the Step – by – Step Project. Then each 
group reported back to the whole group. Delegates were thus equipped to educate and 
examine patients, to record what they find and what action they take, to use the written 
material to improve their knowledge of the diabetic foot, and to gradually build their own 
diabetic foot programme. The delegates left the basic course, well equipped, to start a 
minimum model diabetic foot clinic in their respective regions. (Bakker et al., 2006;.Pendsey 
,2007)  
3.5 Advanced course 
As a prerequisite for participation in the basic course, attendees agreed to attend an 
advanced course within one year. At the advanced course, they were given a specially 
prepared patient education video and another video for training health care professionals in 
their regions, thus spreading awareness about diabetic foot disease and its prevention and 
management. 
Advanced subjects – such as the management of vascular disease, biomechanics, 
neuropathic osteoarthropathy (Charcot Foot), imaging modalities of the diabetic foot, 
indications for amputations, newer treatments and effective techniques of education – were 
www.intechopen.com
 
Global Perspective on Diabetic Foot Ulcerations 
 
22
taught. An important part of the advanced course was also reporting of the achievements in 
the first year. Delegates presented their activities as posters. It was gratifying to see how the 
teams were working in their respective centers. The majority had started practicing what 
they had learnt, e.g. educational activities, screening for high risk feet, use of a stepwise 
algorithm to analyse  and investigate diabetic foot cases and management of trivial lesions 
(callus removal, nail trimming, deroofing of  bullae, etc). Most posters were very good and 
showed high levels of effort and interest amongst the participants. All teams submitted 
cases for presentation and five were selected to make oral presentation. The cases were 
discussed in detail by the faculty with active participation by the delegates. To enhance 
participation, a quiz on foot care was also arranged. Paramedics were encouraged to show 
their skills on preventive foot care. They actually worked on patients removing calluses, 
cutting difficult nails, dressing wounds etc. The participation in this activity was 
spontaneous and all paramedics participated. From the way they did the job in the presence 
of a large number of people and in front of a live camera, it was quite clear that the practical 
skills they had learned during the basic course had been effectively used and frequently 
applied. All faculty members appreciated the dexterity and confidence shown by the 
paramedics. In summary, the attending delegates were adequately trained in preventative 
diabetic foot care. The delegates scored significantly higher on a questionnaire on foot care 
knowledge at the end of each course than they had done at the beginning.  
Characteristics 1st year 2nd year 
Increase 
(%) 
Patients screened 
for high risk feet 
 
Patients who received 
foot care education 
 
Patients with high 
risk feet 
 
Patients receiving 
treatment 
for trivial foot lesions 
 
Referral to tertiary 
Centre 
 
Limbs salvaged 
45,000 
 
 
45,000 
 
 
15,000 
 
 
 
4500 
 
 
350 
 
 
900 
82,761 
 
 
79,399 
 
 
38,082 
 
 
 
9716 
 
 
388 
 
 
1943 
83.92 
 
 
76.44 
 
 
153.88 
 
 
 
115.91 
 
 
10.85 
 
 
115.88 
Table 1. Showing the overview of the work by the delegates. 
3.6 Impact  
100 foot care clinics (minimum model) were started. It is anticipated that they will cascade 
information to large numbers of persons with diabetes, and also to other healthcare 
professionals, including paramedics, physicians, educators, healthcare policymakers and lay 
people. The formal training is expected to reduce the amputation rate among these patients 
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by about 50% .There will be a long-term network of all the participants to ensure percolation 
of knowledge throughout the country.  
3.7 Results 
The data was collected by a questionnaire sent to all participating delegates and results of 1st 
year after the basic course and 2nd year after the advanced course were evaluated  85 teams, 
from India, responded to the questionnaire for both years. From the overview of the work 
carried out by the delegates it was apparent that there was a significant increase in every 
activity they conducted in the second year, over the first year. In the absence of any formal 
training in diabetes foot care, about 20% of patients with trivial foot lesions would be 
expected to have lower extremity amputation.( Muller et al., 2002; Ramsey et al., 1999;).  
Thus, in the 1st year, at least 900 lower limbs and in the 2nd year 1943 limbs were salvaged. 
(Pendsey 2007). 
4. Conclusion  
This carefully designed and executed project to improve diabetic foot care in the developing 
world turned out to be a major success. The strength of the Step by Step programme is that 
the project consists of a two-year set up: a basic and an advanced course to be attended by 
the same delegates. The prerequisite to participate in the first course was to agree to follow 
the second course. The attendees were supplied with a free full set of clinic equipment. 
Combined with the education and teaching materials, and the acquired knowledge, the 
participants could immediately start to improve the local foot care management. The lively 
and interactive exchange of thoughts through the presentation of case reports by the 
delegates made them more alert to common pitfalls. The delegates realised the possibility of 
improving management by means of rather simple and affordable care, including education 
of  patients. Another strength of the project was the interaction of both doctors and nurses or 
paramedics in the teams. The faculty felt that the enthusiasm of the participants to do even 
better in the future was amazing and many showed commitment to roll out the learning to 
others in the region. The clinical profile of diabetes differs across the world on account of 
differences in social, economic and cultural factors. The burden of diabetes as well as its 
complications like the diabetic foot increasing.  Every small step taken to improve diabetic 
foot care will be a step in right direction in preventing this dreaded complication of diabetic 
foot. 
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